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Abstract 



PURPOSE:To provide the method capable of separating hydraulic compsn. particles and 
aggretate by each of their shapes and the hydraulic compsn. particles and aggretate obtd. 
by this method. 

CONSTITUTION:Generation of differences in moving loci by the shapes of the hydraulic 
compsn. particles is utilized by dropping hydraulic compsn. particles assemblage 
consisting of hydraulic compsn. particles having various shapes or aggretate assemblage 
having various shapes to the position on the inclining upper side on the beginning end 
side in the traveling direction of a belt 3 which is extended between a pair of inclined 
shafts 2 and travels in one direction. The method for shape sepn. of the hydraulic compsn. 
particles or aggretate by selectively recovering the hydraulic compsn. particles or 
aggretate having at least one kind of the specific shapes among the shapes of the 
spherical, planar, lumpy, needle-like, columnar, bar-shaped, polygonal, pyramidal and 
flaky particles and the hydraulic compsn. particles and aggretate which are subjected to 
the specific shape sepn. and are recovered by this shape sepn. method are obtd. 
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1 

««!t> 

mim 5 ] m^-m. i *^ e 3 © v>t m^-o icie«© 

iif«Si!itt©'5-6il>3S:<i:fe— :3©4#ttS^rrs*eH4ia 3» 

j««ifie^©ji^«^>Bim 

Sttt, tttt, SH*®p^ffl'> 

4&tit^©f^i^«S*S. 
C»:ftJB 7 ] 1 & 6 ® V»-f n*^— 3 fclB«© 

*®ttffl^!feia^®}g«^>l8:5ffi{::<fc O^^aililCSnT 

mums] *ft«ijBtt®5 

®!i*3£)g«®a^ s J; D c t si^mtf 

5S5E«m J*8Siitt®5-6'>a:<it)— :3®1#tt« 

t©g^ftS8lfl:bT#en5Ct*#«t-rSiliEtSl 
sag, SSS5»itt©^%'>;^<i:fc-:3©iffi4?£%T^>* 



#M¥7-9 2 0 

0] «t«. »«, ««©5-6 

il>&< tt)-S©#«}g«®jai'!&*»e>!6:5, 
!R, tStt. m »«®5-6'>;S<i:fe-a®# 
5£J^tt®«ii^€ J: D # < ■&A/-?!a-& H t fc-r -SiS 
5l!S3fiS, i«tttf^S©5'6'>a< tfc-rJW^ttS^f 

[8^:1 1 1 ] m^m 1 0 ia«®*«ttffljs#i 

i§Sfttf3IS®5-&^i^< tfc— :3®1$esW 
[iS^JB12] -»©fi^Ufc>"^7h^1CS0fcfc 

$ nT-:i&i6i ic itff -r s h ® j£ff ;5 iP]®s&^fi3®« 
«^±fiifflfi:sic#a®}^«£*r-r4#«!{i>e.*s#«a 

#tJ®Jg<^fcJ;DS»flB|:tC^:«<*i:5rt£fiJfflU> 
WE#«m^tlfA^e.3^tt. ffiiK, fttt. 
#ft^g!K, «iK®#«®}g«®5^ 

m^m 1 3 ] m^m 1 2 iE«©#«©jg«i^K5&ft 

»Ci5ViT. ±l2'<;Vh(Ctt#iK©S®¥Se5i)'7!int36l 
±3g^SnTVi-5 CI iiS:!Rfafr«)#tt®Jg«j*BIS 
& 

Ci»*:S 1 4 ] 1 2 13«®»#®}^«»«*ft 

CBI^JS 1 5] mj^m 2*»S 1 4©tiTn*>--::)fc 
gB«©#*J©}^«^>it*a(C*V>T, ±l3#JB*<-tp(> 
h, ^;P^JK 3>i7U-hffl#ttT?*5#«®}^tti* 

•:3®1*tt;£:rr5#«roj^^Mgi;^S= 

1 7 3 1 2 e. 1 4 © t)-f tl*^-0 IC 

E«0»tt©}Btt5)-K:;^ftC*tr>r. ±E#«j5tfitt. 

«f-«, il1^®5-^®'>&<i:t)-a&J;D 
*<-irS:riei5l3l^. S5ftJf3SiS®5^'>ft< th-^ 

im:^m 1 8] m^mi 2*^^ 1 4®v»Tn*i-t>ic 

E«®#*}®}^<^»lll^rffi(C*ViT. ±E#»*ta# 
«. «B»*f. i^^7.vif. 7y^7yiy 

a-fe®ii>?s;< i:'b-aT*5#«®}^iRi^gim 

[BI*:S 1 9 ] mUt^ 1 2 *i 1 8 © ^i-rn*^-0 C 
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(3) 

3 

Cli*:B2 2] «tt®5^ 
fftt. SW. «)K®5%'>fe<t>fe-ffiO«f 

i*t®ffl^«*«fl:i/T»&n«c i:*4t«fr«« 

[0 0 0 1] 

#s^-®jg«»ci§jRb^s*8!ttiaiS£«i)ia?t#«® 

[0 0 0 2] 

X7i^!S:iftt> Site, ilJ-R. S;fiS^®xe 50 

/5:tfriMftSnS9J5n5®«»«fiT?*S. 
[0 0 0 3] Vajj^^uh^^H-lr^t^SSSjg 

-ebT. il®-fe;<>Ki/U>'*-^feX7 
-b^t>hB-€-®S^}^tt!W«. » 



i»Bi¥7-9 2 0 

4 

[0 0 0 4] Lil^Ltii)i<=>. ::o±5ife#fijPJl/h7> 

tt, *»::e^®SfcovJT4^»U-€-®«ift*BISEra« 

ttr«iT®}^WIC:3VJT*T«^< iBStftv^ r 
6, -t®3te«tt^ffli!ltt*q^j^-i;ftO. L/J:*SoTffi 
^■^ffl>!r®ST®fl:^«3g«f*^A&V»l80, J;OiB[t^ 
«s|;iaieiE®3Sa. iS5(S5SS^iaffi^f5Sffi®^) 

o*t#f,n-r. *&ssaEEiitt®fc®'b#6n&i»®!{f<ii 

tjfte^victA^e.. s*s-€-®s!{btt:-^;in*^e#e.n 

[0 0 0 5] -b^>hiffl^<tJj-?»*;i/^';k n>i^ 
•J- hR«±n ^i? U- h«:^»cE-&sn5#ail« 

«#«3nr, *ic^®tiiSfc'ifT?ij-a$tiS3'j3n* 

®«*»jiT*5. 

[0 0 0 6] «yA«. »S3j?;i/h5>H-fe;*>h&fflV» 

[0 0 0 7] LH^vui)^^, cai^ori^mzh^x 
tt. #(ce?®SlCOV»T5^l6L^®!KK£iliS-r*fc* 

ia^LT;5:5*;i'^ji^4>3>i"j-i-tt-e®i^tt. m 
tfi!SiMt®5fcli««fe$n-r. $6i'ttrn*»e#sn-s 

e!{fcft:fe«£*aC®5(5I^K. ftVfSSft^EEIH^JCt 
iftt>TVi5®*l^ttT*S. 
[0 0 0 8] 

^Tftsnfefe®-!?. ^®aMfr2)a:c5»4, 
aiffitia^ t &^® j^tts tc^^ SI u# 5 t c n 

[0 0 0 9] 

[ll8i*«^-r-5&*®^S3 ^^I^K^ttSII^JBl 

Sii®*@f4i(safiE®«i^^®JB<^»^;&}£Tt3:. -*f®li 

h ®3feff:*lRI®s&^gfl^®«#^±ffl!l®tt^e^r#a® jgtt 
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5 

^wti^^nik, 

[0 0 10] «*Jl7i2«®4$5£}g«^^Rf$nfc*«H4 

[0 0 11] m^mmm<o:nmi&iBmmm^i^'^it\t 

[0 0 12] m^mi lE«©*Sttiffl^«)Sfl:fr*fc 
G;Jc®14ffifi!ct/®{bft:«I^Tfi. 

5 < t >b-afiD»3£jg«©tl^ S*^ 

Sitafe^^, W^, 

[0 0 13) CUT?® rj:0#<j t®E«B, 

■r5;|C8!ttia<35«)0«^. ««, «•«, tt 

±E*®14i£^'aiw*3tt^,±E^)t}^«©5-fe'> 
< t fc— :j©iaT©S (SU:tJ'&) *v^»©miR©7K 

*sttifflj«iKi)KT®j^tti^i!i;&stc<k 0 iHiiRsn**a 
ttffl^«&!e?-c, ^^^i«tj^<«®t)®tt, sstt 

[0 0 14] K*J11 2E®®#tt®}g«^>«;^ffi-e 

tt. -*f®«|»Ufc>'V7hMlCSDtofc3tlT-:^|«] 
fcitfffa'^Jl' N®«fT*|6j®i6ffil«®«i5t±«l®ttfi 

#«®3gtt{Cj;0aailB):»cM*<*i;4CtS:fiJffi 



(4) «*li¥7-9 2 0 

L. ±E#«ft^«i1'*»6m 

'^*>'>f3.<t fe-a®!^3£jgtt©#a&a*?MciHi'Ki" 

[0 0 15] gR^^Sl 9E«®4»£)@«(5MII$n&#^ 
Ttt, ±E#«®Jg<^^^ISI:«rffi»CJ:05^il|HliR^fnT# 

[0 0 16] n^T&2 i^m<nimm&mim^m^t.it 

10 «. #^l«ijg«® 5 -6 < i: fc-ao#3£»!K®«i^ 

hit. 

[0 0 17] a««2 3Ett©*Stt«WS«l«<b«:Sfc 

\tim'mmim.vc.wmmi-i:\t, mk. m^. ^vt, 

20 $&tttttt, «|-t«. fiS*t®5%'> 

ife < t "b-a®^«5«®8i? s J; 0 * < ^^■r!5:-5 

ti^ S!{i: e. nrc d t S; ±tE^)S®»ft^ a t L 
■ft. 

[0 0 18] fs.^, z.z.-^<a r^r)0r<i t<Dmmi. 
•r«#«®»^, ««. ^^^i«ug«© 

5-^'>;S:< i:fc-:3®fit?®^tfft*t;ine.!|#3tJg!K£; 
30 *l®}^«®5'6'>a<i:fc-o®Sl[^®^ffSJ:0#V^ 
Ct*»SaLV»C:i:S«i«-r5fe©T»D. isgisss 

i9ttt-ms®5%'>;ft<t%)-ci®!i$fis#-r^# 

tJ®S^. Stt, tH^. il{tt?g4^®5^'> 
;a< i:^>-a&^®^thS!&tc:ne.i|$^J^«£^^1-®5^ 
il>;&< t^>-t3©Jgtt©tt?-©-&W-«*D*v>ct*»2 

*Liii:<>:i£;t«^-r.2)t>®-e*5. ±E#*JtC:fe 
tt-5±Eit*3£JB«®5-feil»&:< t%-:3®«i^®« CR 

t;s!i^) *«^«®*Rffl#a*-&i»jc*tt5#jBttti^ 

®5-fe^;^< i:fc-:?®»a®fi (S.t;tJ-&) <fcO<kO 

v^. *^?B®K*ffi^iffl^«lS•(fcft*fc«*®^tm^£tl 

50 [0 0 1 9] BIT, *»l8&SfKKIS-r5. Sf. * 
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7 

gi 1 xz^-t ii.^isM.^x^n.'^iy^v^y'^j i sfflv^x* 

^!Hr^«>hffl4'0>*-. e5BJRttd"J >*- lllfr 

i'U^*-, ALCffl-fe>c>hi"J>*-JS:£!l«*tfe 

[0 0 2 0] ±I2'^;V h 3 y^7 1 -»©«^U7J: 
5^-V7h2t. ;i©v'V7h2|ffl(C5i0t3fcSnT-:S 
iSHCitfrfS'^;!' h 3 r©'^JI/ h 3 ®jtff*|nlffljfi 

n$MSISnfc«t^IlFiR1fA. B, C, D, E, F, G, 

H. 1 '^;^h3®jtff:;&l^iI©iKjSffl^©T:^^c^^^f, 

CO 0 2 11 ±SB-MOi'V7 h 2tt, 0(EaatT« 

J; •J iCv-V 7 h 2 <D*-£,>(ttG t'^JP h 3 >'<7 1 OKS 
[57 tK:J:t)TfP6n5^ia0*<3 0~6 0' TftSIB 

H b V5 i2.-f b r 05(E 0 -TJjS: < Jf: /1 4 

[0 0 2 2] ±S3'^;i/h3tt. ■e©S®3b±fC±8S* 

y esT bfc*®itifij^j!»e^-&t»Sife-r&a 

/ftSt)©-?**. i©'<Jl^h3tt, ±E-»©i't7h 

2Rgtc!gl3!g$nTti5)5:*. ^;Ph3©gffi3 b t'^ 

S3->v7h2©ft*e tKiftJeST**. ^©±56 



(5) »li¥7-9 2 0 

H 

3©«lH-t>'>^;i'h 3©«»ft«fc±oTaiaBJJ 

$ns. ±fB'>^;Uh3©Sffi3btt«tt©^M¥ 

©i 5*g®¥^t«»i>**'^;w h 3 (rj^^snrv^s t. 

V»*»6-eft*. ±E'<;Ph3©S®3b*»^«:< 

4:t>--0©aSTJg«5fnTV^Tt><i:Vi. c:©'^;i/K^ 
iO S®aS&'>^;i'bSS©il>*<i:t)-S8tcS:tj-Sili:K 
j:':jT, }gtt»BBa*©lSl±*0«c:tj»JT?€5, 
[0 0 2 3] ±fB*«y/^4IC«. Z.<IiiiSvnAn\Z^n 

±IB'<Jl' h 3 ® j£fi=^rI^]®te«Sffi!l®tt«*±«©ffillK:« 
T2-B--5fcfeffl^TP4 b*^JgtK5tXTt>5, CIIT 
tt. 4 ©EBAS^iU h 3 ©^ff ;^lRlOte^fi!©« 

i*±fi!l©±*T*««Ct>V»TBiMbfc*J. *»I^-C« 

a? [0 0 2 4] C:©J;5a'^;Ph3>'<71SffiViT*SE 

ttfflfiK«!>tsrTS-e©jgtt-e^3'itr5fc». *-r. isa^^ 
;^^ 3 s±j£®if *bVi«5fflrt©3S«T-;&iB](c^ff s 
■tt. §a©}g«s*rr5*ettiffl^«>i®^j5^e;a:5*® 

ttiffl^'KllS^^^'ai 0SiaAP4 aA^e,7}v.;//t4(^(C 
!9:AU R«-&<ftl 0S«TO4b*>e.±E'^;l'h3® 
aa 3 b l:t?Cl©'^;W H 3 ©^ff;&|B]®i&S!ffi!lO«^± 

<a!i®fi:gc«T^^-e-a. :i©±5tf*i:, 

i»tli^«^i» 1 0 tt'^JV h 3 ©Sffi 3 b ±«te*^ 0 

«;-r#a»«©*«ttia)«i»«i^-(4. *©jg«ci03i 

h 3 ®«^TJSB<II(C(6]d^oTB§Koi6tcSTT?>it 
®ti?*<leIiRfflA, B. C, D, E7Erl6]'^}^tt5^fB3 

n. att. ^ftsttt. tFtt, « 

!R« »ftt®'5^il»*< t"b-0®|i?*tfl|tte«,;^flg|!L 
2. L3, L4, L5. L6. L7, L8, L9S:fli<. wCT 

'<;i'ht®»»Sfit®;*c^Vi)ia^#ilAtt. 
40 ««^®e^ttRrMS*ntt'<;wh®±{c»tjT^ 
»U '^;Vh®itff;^I^I®*# (IMiRttF, G, H, 

K J. K. L) 'v^llbJ^tti^K^nS. ffS 
b<tt. ?Sl3SUi3E^*^©iet^*^lllBfLl?£}i#. iE-®^ 

mo(c<<&.5}g«^®«i^, tn.t)*>m^. i^nmiK. 
^nmift. mv^. mv^. nmt, m^oist=?-miSi 

e«J!a:WL2. L3. L4. L5. L6, L7, L8, L9«r}g 
<<fc3fc-rs. -tbT. ±|SflBfLl~L9®3igl8± 

r. '<;uf«3®«*^Tffl!i®^iR®T*«c^-nietTja^iii 
iRltA~ I SSBb. 3®^ff:^iR)®J8«5fil®T 

50 ;^»C«t^-(sIlR1f J~LT:fe<t, 3A»&»Tbfc 
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9 

[0 0 2 51 c©J:'5lC!|$S©}gttS, •TfiiJi.iS^^. 
«tt> 

(0 0 2 6] mmzmxiixiiUK. m^, e 
*-rs*stti(aj««j*J#&n, s 

[0 0 2 7]-tLT, 2:n6'fept>'ht*iiBI#i»t*» 
h a U - h^^-bjji > h 3 >^ 'J - h S#S C 

[0 0 2 8] ;l©zK®^^ffi^£tIe^©Jg^^^*fis;&}£^i. 
rtit)^m^. «ftt, 

5. «fl£j^ttS©*«H4ifi*'a«t?«liIiRT#S 

©T?. *®ttia^'gjtuT©t*s©fl.siR]±. s^ff© 



(6) »li¥7-9 2 0 

©i^sjgtt^&aics^-r-s t J; ^ T cinAi e.# n 

tf®K:fc<fct;iaSSI!ift©5-&iI>a< tfc--3©i|#tt?£^r 
Lfct)©t;a-5. Vftifl-DX. e!lA«i«S5fiiitt©-fe^ > 

KSfflu, ■?-©«fl:«:sjg)aufc«^ca. se*©*)® 

t n^f ®^s t-r s e. iss^b*^® *ii£*© fc® K 
it^:kmzn<-r^ctAiv^. •^(Dm&itimi>^t 

< t %>-■ 3®«ftts^r-r4-fe^t > h*;i'3'JV*-5Vitt-fe 

fflVV ■€-®Sfl:ft:&mbfca^Ct4, ^¥*®•fe^>^ 
Sft;#®ffljS*:*:ffifcitf;*u. -/yx^v^. 7)vs.=. 
tjh. ft, #ttifeS®^^^®'>?a< fb-SS««iS-rs 

[0 0 2 9] JJCC, *^MO««®}^tt^>«*SlCOV> 

Tlftl^-rs. ;i®#«®?g!Ki)-8i:&^tt. m\c:)^)VV 

i*ii^*2 0 sta:x-r-5«*i-B±a®*«tt»j««tt^- 

®}g<*iHi;&stra»T7**. 

[0 0 3 0] *l?ggC*l>T#«i:tt, a#^t. 

^r-fS, ->'J*t3.-A, AXliS#tl®5-5'> 

wtstLrm#mz\i. )mm. m^m, mm^o>ji 
mm^. ^^\zi:-:3ri^^nrcmif3iiif)mf^n 

ViTtt. -«Wa^ftl®tltCj;t>Tf^6nfct)®*<i^tf 

[0 0 3 1] ^®#tJ©j^«^}-Si:5iiti. 

40 ttit3*>ni^. SiK, 

i)-BSIiIiD{-r5c:t;6^-C#S®T, c:®<t3?3:!t#:£Jg4^^ 

ic^j-fiis$nfe#**®fi^c»jS{cffltie.n-£), afc, ii# 

^jeWS®t^«S:lilitXT#-5©-C. mf*E*«. 

^^^«l»tt®'5^!3>*<i:t)~t>©#a;&j: 

t>-o®^{4 S^fS-fe;;* > h^r^V^'JI^-t > h 3 > 
i"J-KX43>^'J-h?£#-2)ri:dtT#, 
50 tie>iSflEffi»S. iBSS5i6i4®5'&'J>;a;<t'b-:3©i|#ft 
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(7) «p|i¥7-9 2 0 

11 12 

(^tf5fe3>i"J-hffi'fbfl!:) * J;C^I^-fe;>i > h [0 0 33] 

ifi-V^i,. fil«©}Btt (SIMWl) BllCS-r«*4U»:'<JVh3>'<71Sffl 

©«-«©5-e'>7S:<i:t)-0*if)^<^*1t:5Ct»C K cn©'^;l' h 3 S-^F(6jlCitff S-*, ISXP 4 a:«^ 

■r-5-t^>h^;i'^';i^-fe^>h3>i''J-h- (-ttr^ ^Tn4b*>e±tB'<;i'h3©^®3 b±-cr©'<;Ph 

3>i;U-h) S^iccin&iasil® 3©;gff:3?[S]©J&^ffi!l©<B^±ffi!l©fiBic^T$ii-fco 

<?U-h) ^©®fl:ft^&mbfc«^»ctt. iS m '^;i'h3©^trSTL&. c:©<t^s*«©S^tt 

B*Vf3il*©5-&'>J^<i:'b-:^©!|$14*% -^JWh 3©«^T«fi!lt(Rj7J>oTI&*t3ii[t^TL.Tfl 

=E)]/^}m{t{^mskm, n±^>\-=i>i7>i-hmim 20 n. ^^ijew. ^ftgiw. ft«. stit. « 

WiSftS^^Ci^fCfr^ftf, #«tUT©|}H©fi «. l»tt©5-fe^ift<i:'b-offl«i?*t«ift«5S:*iBJL 

SlBl±, )iaT»©A>l<'J>i^tt-^i«»ltt&&#-r-&J: 2. L3. L4> L5, L6> L7> L8. L9SJfVife. fft 

U<«, «OSlr»««©iE^*i*ia:LlSff#, -e©^ 

[0 0 3 2] *5!I^C*3t»T-fe;>t>ht;P^;P® SO Jc< < &5J^1*©ti?, f^ifctfttt, ^^AJgtft, 

■fe^^hn^i'U-ha^bft^itf^-fe^i^hn tttt, »tt®e^*««ft 

>i'U-he!'fli#:i:tt, ±* • «lli^l?Tj3:<flJfflSn W*»lBl!L2. L3> L4, L5. L6, L7, L8< L9S« 

■S4:^a©±T©-tp(>'ht;W^;Ue!ft;*. ■fe;'l>h3> <J:5t-r5. -?-UT. ±ia«lEJ:Ll~L9®5£gi^±-!7 

- (^tT3fe-bpi > h 3 >J - Vm^) V 3 ©fi»Tffi!l©«iB©T;& t*n-?*TffiB$ nit 

vi/, 3"f;k :3'l/XM'X3>i7U-K. =&a3>i/ 30 fiftt, »!K<i:Viofc 

ill^^S©SI^M*:tH«IS. liS. ilK. ft-l. ?SJi, f» [0 0 3 4] e:©±'5»'bT^>fitllIitXLfc«ii3S;P h 7 

^K. I«. m «:1F«B, K-A. glS«g, >H-fe^>hSv ^©}g4^aiC&lT©S'J^-Cia^L. & 

w«!iffi. mmm, K^Assm **5is«0f, «#tt£^rufc#ii3p;uh7>H-fe^>h«»fc. 
( 1 ) -msms. ' •msmiwts)\^ h7>H-ir^i>h 

7> > 5 OSS96 

^ttJp;i/ h 7 > H-fe/ > hfi^^ 1 0 fSS% 

h 7 > H-fe;t > 4 0 as?6 

«ftt^;i/ h 7 > H-b/ > h«l!^=^ 1 0 SS?« 

•€-(CHfi©»ttO:d?;P h 7 > K-fe;?^ > 4 OMX 



-U9- 



(8) 1$BI¥7-9 2 0 

13 14 

m^a^jv h 7 > H-fepi > vm- 2 0 max 

tt«Ji<;i/ h 5 > H-fe^^ > h«lt^ 1 0 SJIX 

[0 0 3 5] (SMfiW2) g|iS«s|lTS6n& (1) ~ *7>:''4I (fiSSitt) , £E|gKffi (J I SA 110 
(3) ®*)J^;Ph7>H-fe^>MCJPit. fle*©*|R# 8) , 51®^. ffllf!fi«©«»Sffo&. #€.nfc<S 

1 (C^T 3 'J - hffi^Srff Vi. ^ etlfc«fl:#:©;^ * 10 flRili#«* 1 0 (CS^f. 
(4) (S!*©*BR«a^?;Vh7>H-fe;<>h 

m.^il^}v h7> H-fe^ > hjsT 1 0 m&% 

mt^JV h 7 > H-fe^< > hmiF 1 0 fiSX 

[0 0 3 6] ^ ^ [^1] 

y- Koffi-fr 



W/C 

(%) 


mm. 
(%) 


Gmax 
(mm) 


(c m) 


m 
(%) 


S/A 

(%) 


^efi {kg/m3 ) 


C 


W 


S 


G 1 


G 2 


A-D 


65 


20 


20 


8±1 


4±5 


45 


248 


161 


846 


629 


420 


0.620 


50 


20 


42 


318 


159 


767 


646 


430 


0.795 



[0 0 3 7] ★ ★ [^2] 



(%) 


SIS 
(cm) 


(cm) 


(t) 


(kg f /cm2) 


m 




3H 


6H 


12H 


ID 


3D 


7D 


UD 


28 D 


91D 


6M 


65 


g 


10 


20 


20 


0.61 


1.25 


14.8 


43.1 


138 


226 


299 


349 


402 


413 


18 


22 


20 


20 


0.30 


0.94 


12.2 


44.6 


148 


240 


310 


342 


407 


425 


50 


8 


10 


20 


20 


0.61 


1J8 


25.9 


90 


240 


368 


456 


524 


602 


644 


18 


22 


20 


20 


0.35 


1.55 


22.3 


87.2 


224 


356 


444 


520 


589 


631 



[0 0 3 8] [^3] 



-120— 



(9) 

15 16 



i»li¥7'9 2 0 



w/c 

(%) 


(cm) 


(kgf/cm2) 


(k B f /cm2) 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28D 


65 


8 


0.06 


4.89 


13.6 


18.6 


24.8 


5.9 


19.2 


31.4 


48.6 


18 


0.06 


3.96 


11.6 


16.4 


25.2 


6.2 


20.5 


33.4 


47.6 


50 


8 


0,10 


9.51 


20.9 


24,5 


30.9 


12.5 


34.4 


51.3 


73.0 


18 


0.06 


7.26 


20.6 


22.6 


31.5 


12.0 


31.2 


49.6 


72.3 



[0 0 3 9] * * [«4] 



W/C 

(%) 


Em 

(cm) 


mm 

(cm) 




Et«S®K (k g f/cm2) 


m 


^± 


3H 


6H 


12H 


ID 


3D 


7D 


14D 


28 D 


91D 


6M 


65 


8 


9 


20 


20 


0.51 


1.04 


12.4 


35.9 


115 


188 


249 


'291 


335 


344 


18 


19 


20 


20 


0.25 


0.78 


10.2 


37.2 


123 


200 


258 


285 


339 


354 


50 


8 


9 


20 


20 


0.51 


1.32 


21.6 


75 


206 


307 


380 


437 


502 


537 


18 


19 


20 


20 


0.29 


1.29 


18.6 


72.7 


187 


297 


370 


433 


491 


526 



[0040] ^ ^ [S5] 



(%) 


(cm) 


(kBf/cm2) 


(kg f /cm2 ) . 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28D 


65 


8 


0.07 


5.87 


16.3 


22.3 


29.7 


7.2 


23.0 


37.7 


58.3 


18 


0.07 


4.75 


13.9 


19.6 


30.2 


7.5 


24.7 


40.1 


57.1 


50 


8 


0.12 


11.4 


25.1 


30.6 


37,0 


15.0 


40.0 


61.5 


87.5 


18 


0.07 


8.71 


24.7 


27.1 


37.8 


14.6 


37.4 


59.5 


86.8 



[0 0 4 1] [^6] 



-121- 



(10) »M¥7-9 2 0 

17 18 



w/c 
(%) 


(c m) 


(cm) 




E«5fla (kg f/cm2) 






SH 


6H 


12H 


ID 


3D 


7D 


14D 


28D 


91D 


6M 


65 


8 


10 


20 


20 


0.61 


1.25 


14.8 


43.1 


138 


226 


299 


349 


402 


413 


18 


22 


20 


20 


030 


0.94 


12.2 


44.6 


148 


240 


310 


342 


407 


425 


50 


8 


10 


20 


20 


0.61 


1.58 


25,9 


90 


240 


368 


456 


524 


602 


644 


18 


22 


20 


20 


0.35 


1,55 


22.3 


87,2 


224 


356 


444 


520 


589 


631 



[0042] * * [S7] 



W/C 

(%) 


(cm) 


(k g f /cm2) 


(k g f /cm5 


? ) 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28 D 


65 


8 


0.07 


5.87 


16.3 


22.3 


29.7 


7.2 


23.0 


37.7 


583 


18 


0.07 


4.75 


13.9 


19.6 


30.2 


7,5 


24.7 


40.1 


57.1 


50 


8 


0.12 


11.4 


25.1 


30.6 


37.0 


15.0 


40,0 


61.5 


87.5 


18 


0.07 


8.71 


24.7 


27.1 


37.8 


14.6 


37.4 


59.5 


86.8 



[0 0 4 3] '^30'^ [^8] 



w/c 

(%) 


(c m) 


( c m) 




\mim (k g f /cm2) 


m 




3H 


6H 


12H 


ID 


3D 


7D 


14D 


28D 


9ID 


6M 


65 


8 


9 


20 


20 


0.51 


1.04 


12.4 


35.9 


115 


188 


249 


291 


335 


344 


18 


19 


20 


20 


0.25 


0.78 


10.2 


37.2 


123 


200 


258 


285 


339 


354 


50 


8 


9 


20 


20 


0.51 


1.32 


21,6 


75 


206 


307 


380 


437 


502 


537 


18 


19 


20 


20 


0.29 


1.29 


18.6 


72.7 


187 


297 


370 


433 


491 


526 



[0 044] [S9] 



-122- 



(11) 

19 



20 



i($M¥7-9 2 0 



{%) 


(c m) 


(kg f /cin2) 


(kgf /cm2) 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28D 


65 


8 


0.06 


4.89 


13.6 


18.6 


24.8 


5.9 


19.2 


31.4 


48.6 


18 


0.06 


3.96 


11.6 


16.4 


25.2 


6.2 


20.5 


33.4 


47.6 


SO 


8 


0.10 


9.51 


20.9 


24.5 


30.9 


12.5 


34.4 


51.3 


73.0 


18 


0.06 


7.26 


20.6 


22.6 


31.5 


12,0 


3f,2 


49.6 


72.3 



[0 04 5] * * [^10] 









(96) 


(kg/)) 


(%) 


Itfi 


(%) 


(%) 








m 


%m\ 


2.66 


1.70 


66.7 


2.61 


2.55 


2.10 


0.20 








6.66 


U4 


58.4 


2.66 


2,64 


0.47 


0.19 



(1) ~ (3) &i2^L.fc'b(D(4(Se*®t)<D (4) SiB 

It. 

[0 0 4 7] ti^. ±iElligfi91Ttt?-Je)i|$^}gt*i©t) 

fc'^^jH- 3 >/>l7 1 0'^JV V 3 ©^M 3 b C««©^ffi 
1 :Pei±Jg|Kanfc'<;i' K3 >/^7 1 S:ffllr> 

[0 048] mmm 3)01 fc^f Lfc'^;i' h □ 
SAP4 a*^e.&a©j^i^2:wr-5Si oic^ufca# 

(S5. JgjiM) <£*<y/'^4rtCSAL, Ka#«S 
SST □ 4 b 3ft^ e>±ia'^JV h 3 ©«ffl 3 b ±-c C^©-^;!^ b 
3 ©*fT:«rit)©5&®ffiil©«^Jhffl!l©ttBicSTS-&fc. 

tilt, ffl#*Jti'^JPh3©«ffi3b±*e*«0;ft*<e. 
«I^Tfi!l©^ift3 a h 3 mmz^T 



30 att, »tft, S|iR®«l[^©^ 

tfe— 0©'t«*t«ft«;tel/ll»L2. L3, L4, L5. L 

6. L7, L8, L9Sr}eVifc, -ebT. ±tSflifLl~L9 
©MS«l±t?<Jl' h 3 ®««*Tffi!l©^i&©T:&t^E-n-f 

^ftfltt, 

P<^i:Viofc1#^Jg«©a»«&iMlllHliRL;fc. '^Jl'N 
i:©S8SSffitn:©:^tVi|i^«9|AHffitt, S« 
tt©#*rtt^ia*AHtT'<Jl'b©±lC»oT»lil,. ^ 
)Uh(D^ff:5mo:^^ (lUiRffiF. G, H, I, J. 
40 K. L) -^SSU. mK^mtiili>, 

[0 0 4 9] C©i5tl/Ti>l8iIiRUfea«#S. -t- 

nms^i 5ofifi% 

(6) iim\m^s. • iSiavfsiigimttt 
50 etm>n>i iofifi% 
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(12) 



!|$H¥7.-9 2 0 



21 

(7) i^mmsL • isiBmmi • mmfm. • ^tmm 
m\ 

yim^i 2osfix 
mm>m 5mm% 

^vsspm 1 oss% 

[0 0 5 0] (*JfiW4) S»«13ft&nfc (5) ~ 

(7) co^a-ttjicm, SI oic3^u&t»a«ttss 
mT^m^^m\3imo>mm<Dmmis.wtt (s) s-en 



2? 



m . (J I s A 110 8), gis!ia> 
fttfsit«<i!)tt»sff^fc, #6n&es*si i~si 

ttH&« 1 0 »'#Ef 5. 
(8) fie3l5©lpSR#$t 



10 mmn 

CO 0 5 1] 

mi 1] 



1 oss% 

1 0Sfi9£ 
1 0M&% 

6 OfiS% 



[00 5 2] 



w/c 
(%) 


(c m) 


(c m) 




mmL (kgf/cm2) 


m 




3H 


6H 


12 H 


ID 


3D 


7D 


14D 


28D 


9 ID 


6M 


65 


8 


10 


20 


20 


0.61 


L25 


14.8 


43.1 


138 


226 


299 


349 


402 


413 


18 


22 


20 


20 


0.30 


0.94 


12.2 


44.6 


148 


240 


310 


342 


407 


425 


50 


8 


10 


20 


20 


0,61 


1.58 


25.9 


90 


240 


368 


456 


524 


602 


644 


18 


22 


20 


20 


0.35 


1.55 


22.3 


87.2 


224 


356 


444 


520 


589 


631 



^ ^ »12] 

3 > >^ y - h 



(%) 


(cm) 


(k g f /cm2) 


mm: 

(k g f /cni2) 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28 D 


65 


8 


0.06 


4.89 


13.6 


18.6 


24.8 


5.9 


19.2 


31.4 


48.6 


18 


0.06 


3.96 


11.6 


16.4 


25.2 


6.2 


20.5 


33.4 


47.6 


50 


8 


0.10 


9.51 


20,9 


24.5 


30.9 


12.5 


34.4 


51.3 


73.0 


18 


0.06 


7.26 


20.6 


22.6 


3L5 


12,0 


31.2 


49.6 


72.3 



[0 0 5 3] 



SI 3] 



—124- 



(13) «iil¥7-9 2 0 

23 24 

AgimatK - iftiftifiaa i^^^mtniv h 9 > F-t f □ »; - h 



w/c 

(%) 


(cm) 


(cm) 


(t:) 


&SmL (kgf/cm2) 






3H 


6H 


12H 


ID 


3D 


7D 


14D 


28 D 


91D 


6M 


65 


8 


9 


20 


20 


0.51 


1.04 


12.4 


35.9 


115 


188 


249 


'291 


335 


344 


18 


19 


20 


20 


0.2s 


0.78 


10.2 


37.2 


123 


200' 


258 


285 


339 


354 


50 


8 


9 


20 


20 


0.51 


1.32 


21.6 


75 


206 


307 


380 


437 


502 


537 


18 


19 


20 


20 


0.29 


1.29 


18.6 


72.7 


187 


297 


370 


433 


491 


526 



[0 0 54] * * [gl 4] 

■mmm - -myrm. (n^mm\t t^w^^^^^ k ^ > K-t > > h 

u V ^ - h 



w/c 
(%) 


(cm) 


(kg f/cm2) 


(kgf/cm2) 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28D 


65 


8 


0.07 


5.«7 


16.3 


22.3 


29.7 


7.2 


23.0 


37,7 


58.3 


18 


0.07 


4.75 


13.9 


19.6 


30.2 


7.5 


24.7 


40.1 


57,1 


50 


8 


0.12 


11.4 


25.1 


30.6 


37.0 


15.0 


40.0 


61.5 


87.5 


18 


0.07 


8.71 


24.7 


27.1 


37.8 


14,6 


37.4 


59.5 


86.8 



[0 0 5 5] ^ ^ [SI 5] 



w/c 

(%) 


(cm) 


(c m) 


(r) 


\LWm. (kg f /cm2) 






3H 


6H 


12H 


ID 


3D 


7D 


14D 


28 D 


9ID 


6M 


65 


8 


10 


20 


20 


0.61 


1.25 


14,8 


43.1 


138 


226 


299 


349 


402 


413 


18 


22 


20. 


20 


0.30 


0.94 


12.2 


44.6 


148 


240 


310 


342 


407 


425 


50 


8 


10 


20 


20 


0,61 


1.58 


25,9 


90 


240 


368 


456 


524 


602 


644 


18 


22 


20 


20 


0.35 


1.55 


22,3 


87.2 


224- 


356 


444 


520 


589 


631 



[0 0 56] 



[«16] 
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(14) !|*ia¥7-9 2 0 

Z 26 



W/C 

(%) 


SIS 
(cm) 


3mmL 

(k g f /cm2) 


(kgf/cmS) 


8H 


ID 


3D 


7D 


28D 


ID 


3D 


7D 


28D 


65 


8 


0.07 


5.87 


16.3 


22.3 


29.7 


7.2 


23.0 


37.7 


58.3 


18 


0.07 


4,75 


13.9 


19.6 


30.2 


7.5 


24.7 


40.1 


57.1 


50 


8 


0.12 


11.4 


25.1 


30,6 


37.0 


15.0 


40,0 


61.5 


87.5 


18 


0.07 


8.71 


24.7 


27.1 


37.8 


14.6 


37.4 


59.5 


86.8 



[0 0 5 7] * * C«17] 



W/C 

(%) 


(cm) 


(cm) 


(t:) 


mmSi (kgf/cm2) 






3H 


6H 


12H 


ID 


3D 


7D 


14D 


28 D 


91D 


6M 


65 


8 


9 


20 


20 


0.51 


1.04 


12.4 


35.9 


115 


188 


249 


291 


335 


344 


18 


19 


20 


20 


0.25 


0.78 


10.2 


37.2 


123 


200 


258 


285 


339 


354 


50 


8 


9 


20 


20 


0.51 


1.32 


21.6 


75 


206 


307 


380 


437 


502 


537 


18 


19 


20 


20 


0Jt9 


1.29 


18.6 


72.7 


187 


297 


370 


433 


491 


526 



[0 0 58] ^ ^ Wl\ 8] 



W/C 

(%) 


(cm) 


(k g f /cm2) 


(kg f /c m2 ) 


8H 


ID 


3D 


7D 


28 D 


ID 


3D 


7D 


28D 


65 


8 


0.06 


4.89 


13.6 


18.6 


24.8 


5.9 


19.2 


31,4 


48.6 


18 


0.06 


3.96 


11.6 


16.4 


25.2 


6.2 


20.5 


33.4 


47.6 




8 


0.10 


9.51 


20.9 


24,5 


30.9 


12.5 


34.4 


51.3 


73.0 


18 


0.06 


7.26 


20.6 


22.6 


31.5 


12.0 


31.2 


49.6 


72.3 



[0 0 5 9] ^1 8t^-rig«J;»3, *SlS0il 

iSr (5) ~ (7) ©a#*j*e^i.&'bfflBfle*©*B!ii 

a#« (8) SrgH^Ufc'feOJCit'^^tl^nSSfltt (H 
[0 0 6 01 ts.^. ±IE*iSeiI3T«?'fe!|$«Jg!K©"b 



ft^)\^ h 3 ^■^J 1 h 3 CO^ffi 3 b (C^<^(D^ffi 
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[0 0 6 1] 

fi«, fett, »tt> 

[0 0 6 2] mt.. *«ttiajffi«JtL/T-fe;<>hSfflV» 

tl. =t*fl:C:^#<^-^-r5"b©i:a5. iSJEEifiS 

[0 0 6 3] Sfc, *^?gffl#M®?^«^i>fB:)&ffitt, # 

«s#5£}g«». •r;a:t)-&i»tt, e 

ft»)£}gttsci>«$nfc#«®MafcSf jgKfflVi 
5. 9e-DT. c:®«J«5M8:&ffi(c:<koT#e.nfc#« 
tt. #«tLT®WSfflSSlRj±. «iT»®A>HU> 



(15) !(*BI¥7-9 2 0 

c:ne!i*s«j«®'t«s:jii:csB^b, ■fepc>hia-& 

h) fciSJirr.5J:ti::±0. #eta5t;i'^';v^3>i' 

'j-h (■&ty43>i"J-h) (nmMt^%^^z.hM 

•vt, se.(::B2:n5Sfli«^®3sa, cijAtsjEtesfis. 

5l3Silffi«il^tttfSft«©'5-6^A< tt)-o©!|#tt& 
fltf3fiffi*i:CW!«»tt®5-&i>Ja:< th—omV^^ 

fi!3t5®'b®ti^^®5S«i:-r5&e(i®ft;fl: 

ffljp**aE*®'b®ctk'<}»<-r«iit*«T#, -troe 

S{|;*05Ci:*«T#5. sec, ili?l!g^S, Hmf 
20 3Si£®3-6iJ>?a:<i"b— 0®!|$tt$Wr5=E;i/^'Jl'fe-5 
tie3>i7U-h*fflVi, •€-®®fl:#Sjg^Lfc«-&fc 
W, «!*®-fe>i>-h®fl:«=®ffl34S:»:i|itclfi:*:-rs;it 

g©ilt)JgiR»ilSn5©-C, SSJCSSKMb. KSSKi 
<fc. BfttfSaftfl;, iSi§l3S!Slftft©'5^'>ft<tfe-o 
®«p1§S*-r?>t>©i:a-5®-r> JineSr^fflf-StS 

fi;in€»©ffiffl«i|Bf©«effifi*jffl5«sns©-e, (isis 
ao [affi©ffi¥*ifi?g] 

[01] *5!MlcfflV»en-S-^;H>::>-^7®-0!l* 
[02] Bii©'^;uh3>'<t7® I I - I 

1 2 3t*®->^7h. 3-"'^ 

^l-h, 3b-"SH, 4---*!yA, Ll---«lEI|;. L2-" 
SUB):, LS—HlBf, L4---|llSl!. L5---«l». L6"-ill 
L7--«ll», L8---fia, L9— 

40 
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(16) 



mi^7 -920 



[HI] m2] 
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